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(57) Abstract 

An oligonucleotide having a novel structure and a process for synthesizing a nucleic acid by using the same as a primer. This 
oligonucleotide contains in the 5 f -side of the primer a base sequence substantially the same as the region synthesized by starting with the 
primer. By using this method, a nucleic acid can be synthesized by an isothermal reaction with the use of a simple reagent constitution. A 
method for synthesizing a nucleic acid having a high specificity on the basis of the above-described method. 
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££So mft&fc? ZMffit Z>J5&(D-^>£ bt PCR(Polymerase Chain 
Reaction)^^ 5^1X^^(80161106,230,1350-1354,1985)0 PCR&&. in vitro 

Afif^SfiKc^otx li&ei^SHSNPs; single nucleotide polymorph 
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SC^JC^oTPCR £*iJfflbfcSNPs ©^m^RTtfe-e^So 1-fcfc£s sj^^jm 



, 7 : 7'i^-<D*mz#\-tZ> 1 Jfi«(D<Bit©^-Ctts PCR ^JKttCMUfS £fct 
fifcJffiLl^fc^frftT^So Lfc#oT, PCR £ SNPs (2jftm£#Jffl-f 

1S*)iS— V^&^<mWL&1&J5$i*immibZtlX\,^o LCR& (Ligase Chai - 

action, Laffler TG; Carrino JJ; Marshall RL; Ann. Biol. Clin. (Pari n Res 

1993, 51:9, 821-6) tt, mmttMtl£Z>mmil£#\,\xmm-?Z 2O07D s), : 

%m\<Dx\ mm&j&wcDftmtmmmmmomffit&z* lcr \±x 
dna # u ^ ^-^T*^-r sxasADx.^^^K#-r 5^ffi*)ig^^n-c 

^aSB?'J^^^UTW^^@B^i^^oDNA$iii|i1--2>^^^(i:, SDA& ft, 

ind Displacement Amplification) [Proc. Natl. Acad. Sci. USA, 89, 392-396 ;1 (Stn 

[Nucleic Acid. Res., 20,1691-1696;1992]i:^^tl-5^^*)^^nT^5oS 992] 

5'^^DNA^Up<7-^^|iJffl1-S^^T'^5o^4b^T$BM*iCiHNT £ff 
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3 

oT^(displaceIDent)^n?>C^^6SDA^^n^tt*i^TV^So SDA^fciu 7^ 

x-ox, vcm^^xit^mt^^xu^mmtxmcD^m^MMx^^o t 
tLt>*>s wwmn (CctoT^fe^^ns-^ ?wmMm'&m<Dm& ttzzy -oh 
m%*?Ls ^cL^^mm^^n^z.tizx^x^z^m^titzmmmifii^ 
mtLxmmvx^commm^mo)mmtvxmmm^ti^oZcoxoizsnmt 
?cmx<&m ttz-ox^ fzW&ttum.®m z t b & „ 

izm&%ft^£o iz-&j&(Dm(Dmnt Lxa^*Mi?<D£oteWT?mmfo*mm~~ . 
b^^tt^{^«:e)5S^v^o ccDtzih, smzx^mmmm±^m(Dmmtim^^rcm 
mttet)s mm.&miz£&wm j p, mmm^T&fc*? v^n^mt^ 
itzmm\±uuznz>o ztczotiizti^xb-zz hTyrois^ot^s 
h^TL&o ibtlx, &®(DmMzzM&%fcsm-fz>t%\z\^ &)&i*nzmi&(D$ 

xg%^o zoxo^-^xit^^mmm^^m^^n^'m^^^o 

UmttUfcUfflZ^ mttzmmoimmiifet LX, NASBA( Nucleic Acid 
Sequence-based Amplification TMA/Transcription Mediated Amplification 
tbmZhZW&toXfo&o NASBAtts f» RNA Zffimt bT 17 7u*-?- 
*ttlB\sti7u-7X DNA ^ U / 7— t?£ X S DNA K 2 

o7'D-7f 2 u 2 %m mk^mm. t lx t7 rna * u * — t* 

lz£5Um% ftt)-£X%«L(D RNA fciilfir 5 jRJfcM"*?* 3 (Nature, 350,91- 
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< i 



92,1991) 0 NASBA & 2 #18 DNA $ gJTfc:^ < o*©fln*frt84ifi£g# 

ifefi^x RNaseh\ DNA ** IM ^ — 1?\ ^ LT T7RNA 'J ^ 7— t? £ VXofe^ 

wioi^MM^s:^^ sda tmmfczizh<DffiT-&^m 

£ U T * £ c £ **Sf U Wo d cd efc -5 £ &*D0>$$JHi£ j& *h \ 

i: ft <mm(D^mm * m t ft ±<* 3 se^tc o ^ t « n - a i: ^ v ^ , 

tz£%.\i£* ECA(Rol 1 ing-circle amplification) £ u*tf 4f fi^i^iB 
?!l£>#£TT*n K D v >7 7*D-^(padlock probe )£*9M& ft ^SBW^L 
fz DNA SI8^UT^T^SCi:#m^nfc(Paul M.Lizardi et 

al, Nature Genetics 19, 225-232, July, 1998)<> RCA 1 %<DJr >; zf* ^ u 

-^ns c lei b«££ai ^ ft *flju*#n-D £ b£tt ufc^ii^^ o & 1 *$t$ 

$> So 

Sa#J£f#fc-ti\ *3g-e^^t:>;u-7 , &0fiK^-y-5yj^3()^^iT*^5(6ene 
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71,29-40,1988)o z.<D£otz^7V>)\,-7'tt>t 3 ^ 

PCT/FE95/00891 Xtt, m®m&i&mm*mti& Lfc*OT#T-|ig-g(±f;:Tr:~ 

(base p&ivm)^mmLrMxm-m±X'mmMm^mmt^x^yr^s 

9^^M^^^S^©Rl^(ci>^T(i5fe© PCT/FR95/00891 £f5Mi<Df^j& 
££po« g{c, DNA ^U^-^©$^h&£&^^&M^£r^v--£ U 

.*V3 7^3r^K#*iJflJ£*i3 (ftm? 5-211873) 0 UfrLctl<ott N *§M$L 
3' -OH ©jffi»W&ttl&*ql«6i:-rs«»<3!)"tftt3&^i miz<$m¥ 10- 
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510161(W096/17079HC;fc^Tfct RNA # 'J oT$S¥^tl5 DNA ftg 

i&#*iJffl£ftTV^o C©£&T"tt, RNA^©$s2?£, RNA £> DNA ^©Mfe^ft 
*iJfflUT$^©^*@#ff;bftSo UfrU CO^^*il![©ig$^tit)5: 
ft fcf & Jifc ^ ft fltoJc tf £ & H o 

fgBJ3©ggm 

AJ-e^s^ft^-rsct-e^^o -rj&to^v *-©*iRftfflw Lfrkmm. 
B.f&m$e> t -c *««©^fifc t mm %mm-?zz. t &t § & #&©«##. 

*»w#6t±x -£-rtwft£i©*B*i mm****- »; / 7— if©jpjffltf x 

DNA*U*7 — fe?&, SDA^KA^**iJffl£ftfcfi|3re*So UfrU tz£ZZ<D 

x o temmzm^tzt it^ &*n© ^ -r-tc^ < & t sda 

©£?££$&;&£:& 3 3' -0Hft«<&-TSfe«)t:SJcflb<3D»*SJt6A«5*^tiSo 
^CT'WM6I1 &»I©7rD-^ttt^ofe<^5^6 3' -OH CO 

fflfSCfcCio^ > i i tinWft#*iEJ«iCjS'&f , fc* 3' -OH ©{fcl&jftnirigfcfcS 
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m 

£x*i 

d) xf§ c ) T-gm^ti^^r^^njfg^ & o fcffiffi8fc;ibM«fflS©fgj»"' 

C2) Igd) fc*^Ts ■ £fifcj&a**««R 1 cfcT^I/tSi^^SSg 
-0±© 3'*idfc:#Sf 5««R lT*<fc!KR 1#R 1 cCTr-^tSd £ 

Cct-DTJi^^^Ri^^MMR 2 c ^^tf;i/-7-^ff^^n-5 c i ) £ta 

C3) '>3&<i:*WT©2o©«JKX2*J;rfXl c tumm&ti* X2®5' 
X 2 : ft£0E&ffi#J£8o#g*©£lc(Z>MyjX 2 c £4MffJ&J&&8e#l£& 
X 1 c :^©JtJaB^I*^ott»«i^tt5««X 2 c© 5'ffl|KHftB"r 

x i c tnnmz® ti&mm*&^m® 
s en tmmvm&o 
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i) ««X2 4»f|*F2'C*!)> fiMX 1 c^MF 1 cT-fc* C3) £fB« 

sis 

iv)m.iii)fc:£frsm 1 ©4*K©ifiS»^*RTI6i: bfcfg«fcfHtt8J&«[ 

C5) x*§ iii)©ifi»»jii^ftRri6fcrSfi«tfR 2 ct^O; froifi iv) 
S# »J =f 7 ^ U h* H^X 2 c tftl^R 2 c t> s $U$X 1 c 

W^^^§xaiv)T^jg^^bfe^©.MC3 , ilJ^Tii~;i/t*STe7^ 

{T^t-7^i^-/®mz&v%y®mm) <> (F2 c/F2*<ta f R 

2 c/R2) ^ (F 1 c/F 1 43<fct5R 1 c/Rl) 
C9D fc©x«&&»}ig-r-£:C«fcs 1 *f8±£$MttfcJt&ge^J#£££Si 
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D).XSC) fc^T S'^SfllS^^nrigJ&ttagfcU^glSXgA) ' 
CIO} Ii C ) £ £tt 5* U * u # ^ H &s 5' (M3tc«tK:xSB ) 

CI 2) liA) £%tt&mmv C5} fcg3«0#fcfcJ:oT£m£nfc 

C9) izmmcDmmxmo 

C 1 3) ik^S^P^J©#^ETT-ma^0M^^J6&^ff 9 CD* 

frit C9) fcsBiKotffco 
CI 4) JWUEflMI#^*4>T** CI 3D tmWKDfiWio 
CIS) SJ&it+fc 0.2-3. 0M<D^^>£#££-£3 C 1 4 3 CgBflUp 
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ci7) mmfcfo&m®}^ ^-rizmm^m&mn^t$yn-^ 
mz. mmo)\j ?*) n *%m%Tz ci 6D iz$mz>*&o 

ci 9) mmcommm&T-v C9) ~ a 5) iz$mo)^-rtiip<Dmm 
ftzmmtz ci 6) izmm&fimo 

C2 o) ci 63 {csa^^m^tcior^^iB^jcD^^m-r 

i)Wmt&2>mm(Dffi®F 2c$X2ciU F 2 c£>5'{HiJl;:{&g-r3F 1 c 

sxi c^-rs C3D (cs3m©^-';iJ^^L/^K 
gMm*ft-o-t y J? tux? k 

iv)^g^(Dffiii^^jg^^M^-r 5 dna * y * 7— t?, ^j:^ 

C 2 2 } ii)©* ij -f7 * l/*?- K#> i)©* 'J d 7 * I/** K ££$|B;£ 
LT^J«*nfeffiM«itC*lt Sffit<Ofj|«R 2c^X2c^UR2c©5* 
C&ttSR IciXl c^1"SC3)«CffittCDar';^7^l/^ KT?*M2 
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ID £%m<D*v ho 
C2 3D miztttomzUTVWMZ^tSs C2 2D Cji8«©*y ho 

vi) i)©*y^^u*^K*^j*^fcbT*«*nft«iiiifc*it*^ 

©ilR2 c© 3*ft|K:fi5[»f 5fB«R3 cfcffittWfclfi&E#l£8o:*y 
*^U;*?*Ko 

C24> C2 ID ~ C2 3D tcSB*©(r>irn*»©^r*y He, S{c^D9?J(3 

*Bffift&ifiJ£E?iJ£#o2*U;frf- h*#Tn-;b-f £ch#T*£-5o )\s-7MJ& 
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Z t &X* # S.J: -5 lzi&mm&immz»& t) > M£ L < ttftlitofcT-- U >^ 

zmm (t&t>*>F i c-^r i c) <Dmizymwmtzm®F2 c (^s^i* 

R2c) fc*RtofcHfcfiaiEai*£&. 

mmzm-x&Zo tztz&F 2tz%vxnnmizm--ti:i&m&n£&, F2t 

J: s 2 *^jt^«^-r z&xmmx& s Q 

*%W(Dm&v^mmz£n^ zoymmfet&zztib&ZoZLxzoim&s 
sirft£y:*&fjmc;fctt^ 

*^{Cct ot^^tis 1 *m±izmffim%mmmwxmzm&Ltcmm 
ct ■oxmmt&mt s t * \zmnt \sXJtv-** vmrnfozmmttux, mm 
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3'*JBfcl^-!B±©--g&F. 1 cfcT^-^SC-fcjF-eSSfgtfcF 1 §1^ c 

®&7--)uuxmffiM'&m%'<Tt>ti, muFiA^R i ccubii 
mtz&%wx&s mmt^om%*m^o fcmmz&^xmmtu, • 
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(d®®&, -m£&w¥®K?&mii;£tiz>o &m#*itmt&s mm, mm, 
$>^\^m^o)mm, mm, %mm. mm^^mn^mmmtb^tn 
twx%z>o *WM<D&m¥mM,nxL& x >w ^x^-f zir^x^^^o^m 

s ci #-e * £<, 

r&fc>^*$§B££:fcOT«ffi&2|- U rf * * h'tlt 'J>fc < 4> JUT© 2 
■3©«*iX2*J:tfX 1 c tXffif&£ti, X2<D5'M£.X 1 c^Jt^tifc^U 

X 2 : #£©Jfi£iB0J&ftofcK©«#X 2 c £ffiffltiftKW9J&&om 

x i c :&fe<Dmm&m*ft-ommiz]8V-zmmx2 cos'fflttitsi^x 
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«>^ti5o ufe^oTct sag u< a, m^x 2 0*5*0**© s'mtztiLmi-zm 
wxi ctommv, o~i o om&. $c>£m£v<&io~70M&bt*% 

E*Jfc:*f bT T--)\,T 5 c £ T 1 5 Jg£E2lfc:*f bTffiMW*E5U* fc^tr 

i: #T §x 4BMMM®j(BM( ' ft S 3' *«f f s - § 5 E*l *fti*r 

±EW^®tt*EW*^ottKK:^"bT*«Wfc: J; 'J * K&ft 
fifcr*««X2*J:tfXl ctts iltttt«**-*cfcft<^bTE«3ftS. 
fc^^tt^b^^OJS^E^J^^M^gP^&S^-e^n^ 
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.*X*^«7 t ;Htt.fc- < t5*fiDfi:|R^nat->. fefc^.«PT?tt3& < S^y 

©7f»ntfJlV>o ^«C0«ttTttv H&fclfcfcACTG £<fctfU©5i|i$|£ft£# % fe 
^^^□^ft^^'Ji^X bromodeoxyuridine ) £ ^ o £ ^&(#T* & -5 £ £ 
$T*£3o ^B^^^^^-ijrf^^U^-^ Kfcfc, ^J$©*ej& "fx 

10-50 jaat^fc-ra, mm#t&*im6*^*imtzM0tf»**^# 

ffift<Dffi&&%hM±.'C$>Z&%tf$)%>o buzz, £&BmtLr<D&R&&m 
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HHfc £3:* 'J rf * * btff- Ktt*#tofctt'J>£ < £ * 2 o©«ttfcffl&Jfcrz:- 
£&fl*(W095/05391, Proc. Natl. Acad. Sci. USA, 91, 6644-6648, 1994) £ 0 

tiff Mtt*££ ft S z £ ifix £ . 
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&£tt*£&cfc#T?f*3.x2i:x i ct^n-eix^^fc s'^tcss^ 
Tt&ummmmmm&k rna ^ux?- e^Rat-a^n*-*-* *a^«±u 

#if>f A £n- K 1* ^ DNA £ c t &o #JIK&~fcKlft£8J ill* 3 C £ 

rna #1;*^— ■ vipmM-?z7u : E--?-mm%mw'?titt, *$m<»&j&£.WL 

^MJiTOrt-ex in vitro T?®«g¥i:^w^JI^©«IIRt-:|iJffl-rsc 

±13© ct o &m&<D m c «t s # u 3 * * i/ f - y it. it^mz &&t- % z 
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?Y (05t;::fcl*5FA) tt, *rX2 (F2l;|§i) *»«ffflfcftitt«t:r= 
-;U MBtt§l£J*0jl£j5t t & 5 o 0 5 fc43 V ^ F A £ bT^fiteftfcffi 
Wm#7**-7*4V- (F3) fr&®ffilMMt (fttt) Ciotii^ 
1*11 (0 5 -A) fc&oTV^o ^^nfc«»«Hc^lyTMt:««ll^*-ff 
ahv d©i:§05-AcDffiM^i:Ur^r^n-S^O3 , 5fc5gg^{i N *|BBJ3 

**i/**nau 5*.5icjfiia^K:««x i c (fic£*bijo tmtmizn 
-iztfrz. zotz&mztizmm® ymtm^mommmmxi (fd 

tz&vx y*mBft&m&tt&&&tzffe&#m£tez£, y^moxi mi) 

m-m±(DXlc (Flc) (CT^-;i/U iB*»fBfc.bfc#«Sl6yjl 
tf (i5-B)o -eUT^© 3'ffll:ttlt5X2c (F2c) fcJMttlgf&fctt 

fc& wu-rt urgl-To d©^— :mtt#$BUBfc «t 5tf y if* * i/^-^- fcdx 

2 (F2) ^r--;i/u cn^Bfee^i:.-rs«M«^3&«fT*)n* cias- 
B) 0 ccfc&s ^c^^njfea^*»s/^r*«M«^sj5B(5D^^v $ . 

^r^flfc© i w t & o r ^ s i *«±cffi«wa^sw3y2atsfc^iis$nfctt 
*> u * & £t: «t o r i c £ n m&s bt<D2*Mt&tet>iriz& 
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offiiSMfe^lfx #^IS(intermolecular)i*JSfc;j; *) & #^1*1 (intramolecular) 
(F3) *9JfcffiirrSo u(D7-)^-77^7-^Mt LTif 

So 

-r^Y- (F3) ^^cD^^n^ns^s^s. «**«ft»ajtt-f 
y^^T-cDmrnuma^-oi—y^^^-cDX 1 (f !^rh«)m 

— ;i/tS££fc-e§£o -f#fc"£> (7^^-r7^7-F3 : F3c) £ (F 
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2 c/F 2) £ (Flc/Fl), (T«>^^r5-f ▼-/IBBCW 

£ (X2 c : X2) £ (X 1 c : X 1) Xtbho ft&ZZX (F 
2c/F2) |(F1 c/Fl) £bfc©J±. F 2 Wl-7®fr£L7=.-)\,tZ 
<fc?)&ft£F 1 c/F l^^^-^^fftJ^Sfe^T-^SoF 1 c/F lfgGD 
rzi-;i/tt^rt©£A*flD-C«^»K:3ltt«rtett3y»V^ b#> b<fc b^ 

X* ^(contiguous stacking)*: mttl^M^^MT^Z t 

oJ^£&3g|i<lf&&(Chiara Borghesi-Nicoletti et.al. Bio Techniques 12, 
474-477(1992)o T^-T^-f T-£F 2 c (X2 c ) fcR&Stt, 

^T?liT--;i/-e^^v>J:afc:i9:I+bT*<©i?*5aC:^"rti«.F2 c(X 

<Z)T\ <M>ffj£F2c (X2 c) <D7--)\s&m%£nZ>Z.£\Ztii2>o HOUM 

m*mfcLtzm&mnmiztm$nx^2>o &*>\ ccDxa&aQiSfcj;^^ 
dn^v-b-wz&^xmmtzztbxzzo 

F2c (X2c) ^^o^^^RNAcD^ictt, H&S#&(c J: 0 135 - 
(A)CD#I^ll^r£££&T*£3o&tx.fc):> £(DRNAIJ(£#8?bTb£;ttf s 
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Riam&M^^m^mt^^o T-&t>*>, f 2 $ rna©f 2 oct 1 — — 

ENA £7Vt/# U £tt*DNA/RNA 2 *8©HNAfcflU8"r S U #7 * UTHffc J: £gp 

mmm £ <t o t#*?i- n « s f 2 * l tz dna a 1 t & 5 . dna/rna 2 * 

tf®INAft£ttft£££r*#*Ctt x RNaseH^s H^ttKW*#«|*-0* 

m&^-r^Cii^T^So f*t>^ ENA %®§Ht. Its ^©F2cl:7-- 
^tSF 2fre>©ffi«j|^& M«© 3 c JcT-n-zuraT 

^-7-7^?-F3i -r s muiM t a& t * 3t«g w jr-c *r 
K&sftfc*B*t&£$s<fc lt^©r 1 c tm-;vr5R 1 s^fte^-rs 

Mff-T^o ^i^nfeKJ©lfe^©TT?MIE3?#lRK:DNA/DNAji©aft 

?S£fc£W U il«Wlimtt*^*Mo Bca DNA # U * © <fc ^ fc DNA * U 
^ ^— gfcfUJB ^4tC RNA fr£>©t|t 1 © 1 *ftifcft®£A<Z>*& 

fe©*««rsctcj:oT N *««8K:Ei*a)a^ft^yx-s/3>^^fc^-r. 
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MR 2 cH2 cfcU RlcSX 1 c fcTS* i; dtjc $ U** CO 

tt^o Cft*lttl!g0fctofcFAfcRAfc«^tt3 o FAtRAftifi)tt«fll« 

X2 XI c 
FA F 2 F 1 c 
RA R2 R 1 c 

CCTx F 2ttMS2:-ft&«fl|CD«WF 2 cfcffiMWfttt[*E5i|-C**. *fc 
R 2 ttF.2 ftr^-f 7-^ UT^n5*iitt*n5fi«0*«fi 2 c t ■ 
ffittft&tt££8l'?&&. FlctRl ctt^avfttx F 2 ci«t-VR 2 c©* 

t*$)-oz&^o mm&m&fi? dna#»j^~ ^<D^wm±\z^m^t^ 

fciix Bst DNA U ^ 7-H?*ffl^fc«£ N F2/E2c BUT 800bp s ^£ b < fct 500bp 
7x h U^CiS^M^ffiT^S^mSIB^JO^^^Ttf 5 -fc&tiTV**, 



WO 00/28082 PCT/JP99/06213 

24 

&m&&t vTmm&m<Dmmm&m*n ? dna * u t^—v-cno z tiz «t »k 

(4)T?R 2 c ^Jt^^^nrtg^M^^ o £ £ d U 7*^ >f ^~ 

Ai&JR 2 c/R 2©^t)tf7^-;i/t5 0 d*t£i^6@£2:-f 
SffiM^fiKtt. FA(D 5' ZF 1 c£M£g&#£-??fTfc>*l£o £®*B 

«*tgl#g&£*i£o RA£ 5' FAfcffl 

J&fa^JF 1 ##£-r3o F lfciu l^-^I^tci^F 1 cCl^CT-^U 
*8ffi$li^#&g;£o 3'*^ (F 1 ) tflMLtCDF 1 cCT^tS^^ 

ST^^tlT^SCltlis S2-(7)fr£fcBJtefrT-&3o F 2 c (ZlMft&Jg 

^SB^JS^o*^0^^u 37 ? i/^-^ K F A&> u0;i/-r^t7^-;n 
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«toT^$ns;i/-7 , t:H:fr{cR2 c^*ti^c^^^ N W^GD£jfcof3 , 5fc 

*>*>RA) 

<3>£fi5fc J;otii^nfcSiWi|^S^ (03 -(8)) tZ£, >. 

\sX)i-7Bfrfrz&i&*mti&istz&mbmm£tis *<Dt%mm-"m±K7-- 

mtiW«J'*J|R.UII« (H3-(10))« C«DS'3MIR-l-ttWHi 

tmmzs &M<oft%£mtztemmo£mMffitzmL^mmt\sxmmtz 
* «ia 3 - ( 10 ) izfrs tmmfr h m^tmm^mm^ z.z% xm^x » 
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F2-F1 (F2 c-F 1 cX tfcttR2-Rl (R 2 c -R 1 c) CDft&Eftl 
T?«J**n5iS«i(»3«tlUT^So fe^X.ra3-(9)T*{±, 5'«j&»£ (R2-F 
2c) - (Fl-R2c) - (Rl-Flc) - (F2-R2c) £\\$m*"Z 

K*^rtMWfclyTF2 (*fcttR2) *»6W»U Ifcvvcg*® 3 a *tfft*j& 
i/*^J»fc*«WfcJ:«*y=f7^i/*^HPA, *J:tFRA*fflt^. Ufrb 
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nfc«>, «ffcft*SfcUTtt«i«n;*&<aso ife^o-c, fa, *ani±R 
^RA^m^tmmmn^mmm^mmmmzM^r^^mmMm^m 

FA, 
RA, 

• «BftS!©«»||^4ff -5 DNA U * 7— tf N 
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izmffittm*&-Dt>(Dtfm^nZo ph &&m?& dna # >; ^--e ^dtie 
h*(DMso)^;i/AT^ K^-^«jffl^ti5o mmmm(Tm)(ommm^ 

OTT*ISM^^c:^^T*^SoM{C^^^>(M,N ) N,-trimethylglyciDe)^7 1 
T)l*)]s7>^-t?&M&,*<D isostabilize f^ffl t £ o t^g^^©lRj±(C 

&m%}x$>2>o ^*^>yu o.2~3. om> $?a;b<& 0.5-1.5 
*> ^ < j: ota»©j»ff jw*nr ^ s i: ^ 3 c t mia bfcffig 
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&*mxt. \,^:iz&m<DGm. $> s i^tt snps © «t ? &^fe^^£^^##r 
#3* »; * u*? f© 3'*^{« 

ffitt-eiiM^ £ ff o T ^ £ PCR & ft £T? H$Hft U £ < M«f * £ o 
«rt©E8IX 1 (3 % z t C <fc D s SB &ft£! 1 f SMtftfeWtfr * 

^<xlRj±tCS^UTtv^ 0 



WO 00/28082 PCT/JP99/06213 

30 

Mfc*«WtJ:n«, F3 (®l-(2)) -$>R3 (02-(5)) -e^LfcT**- 

F2c/F2i, R2c/R2fi9s Flc/Fl^ ^UTRl 
c/R lMT^&7 > --;i/^jej55fift^yai|Ri$ti. ^bTM$b<l±F 
3c/F3H3, &e>WCR3c/R3(?0fciU *ft*ftF 2 c/F 2IBU fc*>tftc: 
R2 c/R 2^<DT-— ^(CfKjtt^n-Srr^^^^raT^ X^«y^>^^{c 
«fc o T - ; 1 1 £ «fc 9 (3 IB £ & ft £ o 

*^K:43^T(«^©^(synthesis)^lii|g(amplification)tOdffl^ 

do 

d*, uoiwi^-i§±0Fi ctz7=.-)\,tzz£££^T. mm® 

0Jom^^^T-^§ o c©J:^«M*iitttttt, »®.fc3fcjKJIfc«-3t> 
W*«ro*J«] -3' 

A) £<fctfR 1 c Cffitttt&J&££*l (^^-RA) ©2ii$ffllt§ 0 

c©fc*^(ftr^*tt»ft#j«-raai&E3»jttx mfi^^«ri c 
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®m<o 3' snjMrtd ftfc*eD 5' £ gasa 3 ^ f A 

«»&&«3Sffi?!l*#o©Ts 3'*^C£fg^Xl£ft^ Cti*J|5l-^±©M 
yfljCttlSSS XI ^O^CDhtSo jfe©aS^7ftt7 , 7'f7-FAtRA*fi!- 

£&fce>bfco i<o*iSH: x ^^r^>f T~T?^a«jc^TOfc:^afl«;«:*«fit 

*ww zm&mi±fo*m& * *k <fc d * -?-<D&m&&m 

-«JIS^^iliB^J§^tf^^oiVTM^C^tSoia6--(D)^^b 
^t"5oU^~^rv>f > ^~tt(D)^^^5 2^^<Z)^^igbT^5© 
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£ (iftJfigS^iJI (c «fc £ 2 *$©*« fc«t^J:-5G:**l/ T—e®& £ 
»; a--* 7*5 v-fc ena * ^ -7 ^--e© 7-d - < c: £ $ 

^^©tftiHjpRrtB-C&So x-T-^A^d^ h\ SYBR Green U fcSV^fci: 
Pico Green ©«fc 5 2 ^t^M-f > * -ft *m3tefi*CD#4TT?* 

* bT«*WS©j*n?> 1«&©DNA#U *7-*%mmtZ(D&miT'$>Zo z 
©*1©DNA* tffc&s WT©cta&*©^^ntl^o ttz, Ztlib 
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Bst DNA#y if 
Bca(exo-)DNA#lM7~ if 

dna #y^~ Ki<o^i/y«> • 77^> h 

Vent if 

Vent(Exo-)DNA#y*^~ tf (Vent DNA U ^v-tffr £x7 V7 * UT---tf7£ 
DeepVent DNA I) p< ^ — tf 

DeepVent(Exo- )DNA * »J ;>< 5 — tf (DeepVent DNA # y ^ fcffr f, x £ V * * U - 

029 7 T-i^ DNA st? »J ^ 7— tf 
MS-2 7 7-^ DNA * U ^ 7— if 
Z-Taq DNA # 'J * ■5 — tf (^SJi) 
KOD DNA * y * 7— tf (Jfc#i&») 

H*ie»-®#*©+"C* Bst DNA y p< 7— tf^ Bca(exo-)DNA*' y ^ -5— if fcJU 

Vent(Exo-)DNA# y * 7~VitMW&m&tmznmtem$m*Mz.tzBmx- 
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2 %( single strand binding protein)©^D(3j: oT^ii^ixSC: t 
'otitic (Paul M.Lizardi et al, Nature Genetics 19, 225-232, July,l 

998)o z<Dim**wMzmm\ss i*mm&*>^tn*mnT%ztiz£v 
xmmm&fooumzm *mft?z> z.t&x$z 0 fctx. menu exo-)dna* u * 

5— tffcttUTBu l*8Wg£*W^KfcUTT4 gene 32^»t?*S« 

5' Ufcffi#T?#±iN\ 1 JfiS^m^-&fctt!K*Tf'&j«* 

tz&o Ufe^oTx dATP*«^o-Cl<S*#ftl^T*rafii:ft^«:ir>«t'5C, 3'* 

(C 3* imifitc tx^Utllot^s UT blunt end £ T £ 3' -»5' 

i^V7^1/7- eMttiipJffl-TSCil^Tf**. fc£*fc£s ^«?S(3D Vent DNA 
^U^7— ^ttdCDrSti^^-pd^TtP^x Vent(Exo-)DNA # 'J* ^— Ifiirgi^L 

««*SO«**^*fT-5 DNA # U 7 7— If, S 

n-s*y h^n#t^ti€>o mt, -^mmm^L^mm^^x^ m>&*x 



.WO 00/28082 



PCT/JP99/06213 



35 

HIT fc. ^ffl07r-;^iftflt)i:g to»^jEpfcffl»WIBai©fl8T?JS£ 

*»SJ;"5fc:s ;u~r«7 , ^^v-or--;i/^qr^^^ie?iJF2 c (X2c) 

F2c-Flc (XI c) ©^ti^1"5lISiB^Jh-e^^tlSo F2c 
-F 1 cffl (#»d«I(3^-B-«X 2 c-X 1 ' cBB) ©iBfllfc^ ffim£&*T2>&& 

4 ru^x^Httitis t&ffltt«to&ftffl£fT3£fca*-csa« u#*n c©m 
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£ftfe4«fciu 'J zf7 ^ F1$^&M£€itZ>Z.t.ifiX\SZ>%WL<D)\' 

-7ffifrZ<E;timz&\,\xmMX$>2>o 

*%W\z <fc ZKHt&mmz J:oT4if,n ^f0;i/- rgp^^© ^ © 

*7v--7t.vxmmt : 5ztt)-Bjmx$>% 0 tztzit, MA^^nz^xu, 
m$ntz*v7iz^miz7-n-7*mmTz<m&&z><> ^\,m&omix 
-^(Dmmizm^t^^ti^x^^^uj^vt^^omtmu^nho 

mmizMfeittzzt&xisZo ^B^ctssM^isrn-r 
t^xmkf-yy'nzmfetti&x^o mmmz&mcD^mzx 

n®m%j&iz#vz*v3ji?i/*?-)<£\sxmnit?>zti,z£ ^^mmzmz 
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it £ tlfc tt&Z o Z<D£o£ LTSS&fc^ftfcTD-y 

if,tifcnj r^tc^ < dna & ;w 7 ») *v Xf & £ 

mm, Mi3mpi8 (DmmmMmmz^f^ ^u^^u^K^a^-rs^ 
m8i±, Mi3m P i8 &mm £LT*%wtz&z ifcmmm<D&mjimzj:iTn 

Is — > 1 : XIV size marker 
\s — Is 2 : lfmol M13mpl8 dsDNA 
>3 : target &U 

]s—> 1 : XIV size marker 
b->2 : mmm<D BamHI #gfbt; 
U->3 :*tMKDPvuII$ft^ 
\s - > 4 : )J»i£tJC7) Hindi 1 1 *8fb& ' 
01OI±. M13mpl8 £^£LTs 4 >mMlz£Z*ftW(D I &m&m<D 
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M*. -21 ttftfg DNA 10- 21 mol 
milit, HBV **®»WJfi*E«Ifc:*H-S, * 'J if 7 * KftHM^S 

H 1 2 fciu M13mpl8 (c^l^d^nfe HBV-M13mpl8 UTfc&BBfc <fc5 1 

> 1 : XIV size marker 
U— >2 : lfmol HBV-M13mpl8 dsDNA 
I/— >3 : target & L, 

l/— >1 : ^A^7r-^<^HindIII#fc»rtf- 
^-> 2 : ^M^i 1 ©SJte^J^lfe i , 

ls-> l : M13mpl8 dsDNA lxl0 ,5 mol/tube 
V->2 :M13mpl8 dsDNA lxl0- ,6 mol/tube 
U->3 :M13mpl8 dsDNA lxlO- 17 mol/tube 
U->4 :M13mpl8 dsDNA lxl0- ,8 mol/tube 
b->5 :M13mpl8 dsDNA lxl0- |9 mol/tiibe 
b->6 :M13inpl8 dsDNA lxlO^mol/tube 
U->7 : M13mpl8 dsDNA lxlO^'nol/tube 
U — >8 :M13mpl8 dsDNA lxlO^mol/tube 
U— >9 : target &U 
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U — > 1 0 : XIV size marker 

rush* £%<DtiLWs %±vwimt&mmmtarget)£tttz&ft®<D&wm 

M: lOObp ladder (New England Biolabs) 
N: tt£&b (JMU() 
WT: m&mmmMZmpl8 1 fmol 
MT: XAS(Mf£M13q>18FM 1 fmol 
m 1 7 (is *£l$mRNA %zi- ft * \) n'ztu*? Kfcfll 

j**r*#tt[a5iB«i©MH«ft^-ria-c**. 
mmm 1 Mi3mpi8 pmrnmomm 

Mi3m P i8 ftuffifcur, 5 1 *m±£mm&)ftmmmw&u\zm 

^n»^a^^^fco Mtiffllfc7-7^7-(i, M13FA, M13RA, 
M13F3, * UT H13R3 04«8tT?&3.M13F3 t M13R3 fck ^tl^tl M13FA M13RA 
£-n7*Jygj& b Tf# £ nfe $ 1 <D^$M % S&T 5 £ &><D T t> $ — 7=7 4 V & 
ho V-ttM13FA(&Sl>ttM13RA) «fc 0 *>^^^>ffiM^^CDjg 

^^*^$77^?-i&©t\ M13FA (afe5^fcfcM13RA) fcBMTf 3««t3> 

M13FA (<fcs^ttM13RA) 07--;^M{:igc:5 «fc-5-fcc:ttfc©75-f 
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M13FA M13FAfccfcfti^^i8icDflJiFlc hl^D 

/M13mpl8 0^MF2c JcM 
M13RA M13RAfCctft^ffiM^©MMRlc hlefD 

/M13FA £ J- ft ^ffi^m^I^ R2c K*BM 

M13F3 mwiz<»m.mzc<Dvmfcmm.-?z>ncvimWi 

M13R3 M13FA J:ft^ffiM^©II^R2c CD 3*iHfcSt&-r ft R3c CJMr 
£<DJ;3&7*5^ 7-CJ:otx M13mpl8 CDIS^ Flc fr£ Rlc fc^fcftfg*&£ 

t^ufcM^^^nfto cm^cor^^^-c^ft^^tzjift^cD^ 

Rfolfflm (2 5/zL40 
20iM Tris-HCl pH8.8 
lOmM KC1 
lOoM (NH«) t S0 4 
6mMMgS0< 
0.1% Triton X-100 
5* *J**)VW***/ K(DMSO) ' 
0.4mM dNTP 
7* "7 -f t — : 
800nM M13FA/ffifll#^ : 1 
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800nM M13RA/IB*!|#^ : 2 

200nM M13F3/ia^!j#^ : 3 

200nM M13R3/IB?iJ#^ : 4 

:M13mpl8 dsDNA /m&m^ : 5 

SM : ±8BSJtS«[* 9 5°CT* 5^WHDlftU *->7** h **tt*#T 1 *mt 
Ufco £jfc«££*7lc±fc:#U Bst DNA'tf U ^ 5— tf (NEW ENGLAND BioLabs)& 4 
0 *MinU 6 5°CT* 1 B$lfflfiJ63*fc. 8 0°C 1 oWB-efiJ6*flt±U 

: ±I3SJM£> 5 #L £ 1 #L © loading buffer U 2 %T 
^ D ~^^ (0.5%TBE) *ffio-T. imm. 80mVT-mme*i&bfea 
T-^j-^bt, XIV(100bp ladder, Boehringer Mannheim $0£<£ffl b£<, &I& 
SYBR Green I (Molecular Probes, Inc. )t*^btii^j|IUfeo 

1. XIV size marker 

2. lfmol M13mpl8 dsDNA 

3. target 

T£j»#5£IS£*ifc 0 FO^s 290bps 450bpft55©A*> Ktt\ 

itcbotmM) * itrawiw : 1 3 <H3 -(9)fc**s^ 1 t 
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titzm^omm^m^izt^zt^Emt^Xsm^mm^x^m^n^tzo 
Ltzmmxib a a t&Mfex § So 

^te09 1 8 (200#L) rwi'U 7i/-;HII, x*^— ;u 

tfc-t? A,^ff oTMiitfcoCl(7)itT^^I5IlRLT 200^L©TE 8»«T?|?Jg#U 
^co lO^dL £$JI31g£^ BamHK PvuIK *5«tt>* Hindi II -f^ti^ft 3 7V2mMffi 
jbUfco «nj«&*2XT^D-^^;i/-(0.5XTBE> ittoT, imm, 80mVT-m^ 
^ci!lUfc«^^^Xv-*-i:LTs SUPER LADDER-LOW (lOObp ladder) (Gensura 
Laboratories, Inc. Hi) £{£fflUfc 0 xkW&<D>f SYBR Green I (Molecular 
Probes, IncjT*&6bTM$£fitiSU£o ^{*®9 Ki^f 0 T*&So 

- > mkw y zrMznfc u r a <, 

1. XIV size marker 

2. BamHI fHbtl 

3. MKfcOPvuIIfflbft 

4. MfiftQHindlllftfcgl 

3, : 1 4, : 1 5. &£mwm^ : 1 6^h$££fta 0 
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&1. *«WfcJ:aflMa4rt*fiD»JIR#**fti>lf«- 





BamHI 


PvuII 


Hindi 1 1 


1 3 


177 +L 


56 +L 


147 +L 


1 4 


15+101 +L 




142 +L 


1 5 


171+101 +L 


56 +L 


147+161 +L 


1 6 


11+101+230 +L 


237 +L 


142+170 +L 




101,177,230 


56,237 


142,147,161,170 



(11,15;WC**V\)' 

'MI&Ix.to&.tb^G)'*'? 4 >(betaine: N,N,N,-trimethylglycine N SIGMA)»j£ 

M13rapl8 ^iStU *%Wfc<tS l*^±tffl»W*tl*BB9U#25E5fcaiie^ 

HJ|g#iJl-e^fflbfc*)<0^|5lb^feSo ^MDNAfttts 10" 21 mol 
(M13mpl8)T> |&tt#8afcUT#*fflV\fco WS^O^ 0, 0.5s K 2M 

(2 5//L40 
20mM Tris-HCl pH8.8 
4idM MgS0 4 
0.4mM dNTPs 
lOmM KG1 
lOmM (HHJjSO* 
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0.1% TritonX-100 

800nM M13FA/ga^J#^ : l 
800nM M13RA/I2^iJ#^ : 2 
200nM M13F3/IB#|#!f : 3 
200nM M13R3/g2^J#-^ : 4 

h : M13mpl8 dsDNA /®mm^ : 5 

XhtltZo 

mmm 4 hbv itfegpgymniaffi 

2>mm<D&f&jim%M,frtzo mmizmmLfzy^ ^f?-it hb65fa (£8i#? ..- 

6X HB65EA : 7), HBF3 : 8), LT HBR3 (IE?>J#^ : 

9 ) ©4««T!*S. HBF3 £: HBR3 It, *ti*ti HB65FA HB65RA 

7^ -f T-fcfc HB65FA (fc 5 n (± HB65RA) J: 0 & &fi> e>ffiftM&j&z>jgj£( & 5 
%7^>4 -?-&(DT\ HB65FA ( & £ I, \ fc* HB65RA) tR^tSMC3>r^ 
77 ^^y*>^«**«fflUTT=-;i/f*J:-5fcttiH / fc. Sfcfc. HB65FA 

*E<&£Lfc. M13mpl8 fc*U*£g*ftfc HBV «C&*f y h 
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E*l(430bp)&E*J 1 0 tc^bfco 

77 4-?- 5' Atom / 3* fla>«« 
HB65FA HB65FA fc«fc3£l^fl«©raFlc 

/HBV-M13mpl8 tf>M$ F2c C*B*S 
HB65RA HB65RA £ <fc &^J&£ffifl® fttt Rlc ^IrID 

/HB65FA «fc 5^J^SMm©ra R2c fc*B*i 
HBF3 HBV-M13mpl8 <Dffi& F2c © 3* flfcfl&f & F3c £*g*f 
HBR3 HB65FA C£££j^ffifl<2)mR2c © 3'fltfltt-r* R3c (CffiM 
CKDi-SfcX^-r ?-CJ;ot, HBV fcfe?©»#Eai#i«#£A,£ 
M13mpl8(HBV-M13mpl8)©M^Flc frb Rlc fc^fc3rafc*®*BttWfc£aS3Bai 



IV size marker 1. X 

fmol HBV-M13mpl8 dsDNA 2. 1 

irget&b 3. ti 

Umitmm^ target ##£-r5£££(D^ ffi-iMX<ZVt> H©7^- 2£ 

C£j**jM!m3ftfe (U->2) 0 ft*-fX©M> K0>?*k 310bp, £<fc fcl/ 

obpf«o^-> Kii-en^en> o^ffi^nsMW?*^ ib^j# #48 
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*%m&&^x&&£ntcmM0M&*mmtztcibiz, zcd^^t^* 

&&TX<DfcJ&ffi.(D 5 #L fd, Zft^ti IjuIcd alkaline loading buff er £»D 
U 0.7%7'^P--xy;K50iiiMNaOH > ImM EDTA)£<$oTs 14^ s 50mA 
zfcSfLfco ^WX-7-*-kbtx ^A^^7'-^©HindIIIrifb»f>T*^ 
fflbfco i&m@k(D!f)l'%: 1M Tris pH 8 T'fflJ^ SYBR Green I (Molecular 
Probes, Inc. )f^UT«$Iilito MHIOT 1 3(c^-T 0 ^1/->TOT 

1. ^Ay7T-^CDHindIingfb»f^ 

2. mmmi<DBi&&mto 

XlbZoWfomi (l/->2), ^Jfc0H (U->3) fcfc££&£j#^tt2kbase 
-e£3*5ffl-C">fc< bt> ekb&seilJLtiztXtoZPX^ZZt&mmXstcobUZXs 

^M0!ii^^40^^^T-e^i&^n^d>ofe/^> k« s *tttt»*ctt 

mm e M-i3mpi3 ®omM£MM!£jm&> bjm£g®MM®$m 
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tzo h*e&£M13mpl8dsDNA£0~l fmol U £&l$ffl& 1 l$H3:fcJ: 

bfc<JGW0* 1 tmWl£, 2 %T^D-X>y;K0.5nBE)1?€^ilUSYBR6reeii 
I (Molecular Probes, Inc. )»J:t)Wit^lfco frl-VJ X^—ii—tV 
T\ XlVdOObp ladder, Boehringer Mannheim bfco KgHttBI 1 4 (± : 
KJ&ftlB 1 B#IBx T:KJ»»M3I»BI) fc^bfco #l/->fck fc©*^:/;^ 

1. M13mpl8 dsDNA lxl0- 15 mol/tube 

2. M13mpl8 dsDNA lxl0- ,6 mol/tube 

3. M13mpl8 dsDNA lxl 0 ,7 iol /tube 

4. M13mpl8 dsDNA lxlO- 18 mol/tube 

5. M13bp18 dsDNA lxl0 19 mol/tube 

6. M13mpl8 dsDNA lxl O^mol /tube 

7. M13mpl8 dsDNA lxl 0- 2, mol /tube 

8. M13mpl8 dsDNA lxlO- 2Z mol/tube 

9. target &b 

10. XIV size marker 

( 1 ) M13mpl8FM (glfi) <D<m 

*->fv r DNA £UTs M13mpl8 (RflHKK M13mpl8FM (MS) 
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^tzo *HST?2fe*M1.3ipl8FM©^«ia: x LA PCR™ in vitro Mutagenesis Kit 

: CCGGGGATCCTCTAGAGTCG(E^J#"t : 1 9 ) 
: CCGGGGATCCTCTAGAGTCA (ffi#|#§ : 2 0 ) 
(2) 7*^^v-©7 ; 1f^> 

$ffl1-£7*7fv--fci: x FAT^fv— ©FlcM^t© 5'3fc«IK:»£SU g£g*gf 
T? EWO* ft * tt* ft s J: ^ ft: b fc . *H<offi«^ J: VW^IftKiSRf ( target ) 

( 3 ) Ji"|®SJ5tv 

M13mpl8 (Me^X *J:tf M13mpl8FM (£«!) «HfflfcUT> WTCw-T 

»^ffl«MBflir7>fv-H2y h : FAd4, EAd4, F3, R3 
$mmmmm7^4^--k.y b : FAMd4, RAd4, F3, R3 

FAd4 rCGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGCG 

gat mnm^ 2 n 

FAMd4 : TGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGC 
GGAT (iaJWf : 2 2) 

RAd4 : CGTCGTGACTGGGAAAACCCTTTTTGTGCGGGCCTCTTCGCTAT 
TAC <g£#g^ : 2 3) 

F3 : ACTTTATGCTTCCGGCTCGTA (E8J#t : 2 4) 
R3 : GTTGGGAAGGGCGATCG (IWg^f : 2 5) 
( 4 ) M13mpl8 0j&£*8£g©&ai 
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D2W 3.75^L 
10X Thermo pol bu£fer(NEB) 2.5 jjlL 



2.5mM dNTP 
lOOmMMgSO, 
4M Betaine 



mm 

20mMTris-HClpH8.8 
lOmM KC1 
lOmM (NH^SC^ 
6mMMgS0 4 
0.1%TritonX-100 
400 juM 



4/llL 
0.5 uiL 

6.25/zL 1M 
M13FAd4 primer(10pmol/^L)Xy: 

M13FAMd4 primer(10pmol/#L) 2#L 800nM 
M13RAd4 primer(10pmol//zL) 2juL 800nM 
M13F3 primer(10pmol///L) 0.5 fih 200nM 
M13R3 primer(10pmol/#L) 0.5 jlL 200nM 
±M. 22/zL 
±BRMfc^-yy h M13mpl8; M13mpl8FM 1 fmol (2/zl)&«flOU 

9 5°CT?5#|fflao*fcU ^-^yhS^ttl^ifclfeo £J6****± 
U Bst DNA * U 7< 5 — if (NEW ENGLAND BioLabs )£ 1#L(8U) « U 6 8 e C 
£fcl±68.5 0 C-C l«?HSJ6*«fc« MJi&^s 8 0°C 1 0#HT£jfc*ffclfcblStf 

»^S©f6S#«©^«;*Wfc:li«^ll«*nfeo FA 

£HM/8© FAMd4 fcffl^fefcStt* ff^SOMS^O^IAJR^^JIHB^m 



WO 00/28082 



51 



PCT/JP99/06213 



mRNA*»-y» KfcLsHiWJgfe 
v b£*mm% mRNA t UT N J:ittttCD«AbGrttftiC» 
tz 0 #-fy bkttZ mRNA ii> tuii^MfeiMCProstate specific antigen; PSA) 

5 hualI^MS^ LNCaP cell (ATCC No. CRL-1740)*:, # 

%mmmx' & % tt4£#nti & aummmm K562 ceii <atcc no. ccl-243)& x i : io 6 

~ 100:10 s 7? ?&&U Qiagentt (K-fy) ©RNeasy Mini kit £/81aT:£RNA 
&«ltfJbfeo nm£.mmLtz77<<V-^ PSAFA. PSARA, PSAF3, ^UT 
PSAR3 CO 4 So PSAF3 t PSAR3 fcfc N ^ft^tl PSAFA t PSARA § 

£}fes PSAFAG&£^fci: PSARA)CDT--;bAS®5fe^^^SC-5ct^^^n?>C7)7* 

■7 >f jfts *m < bfeo >f ^-*«tj^-r -s^ia^j fcmr© t> 

PSAFA TGTTCCTGATGCAGTGGGCAGCTTTAGTCTGCGGCGGTGTTCTG 
(IB*!I#^ : 2 6 ) 
PSARA 

TGCTGGGTCGGCACAGCCTGAAGCTGACCTGAAATACCTGGCCTG(IS^J# 
^: 2 7) 

PSAF3: TGCTTGTGGCCTCTCGTG (IS#J#-*f : 2 8 ) 

PSAR3: GGGTGTGGGAAGCTGTG (E^J#^ : 2 9) 

r7^T-o«jBWJft««*ttTK:*l:«6fe 0 mRNA 

3 DNAtt[*E5llK:W'r 6#r5>f ^-(D(ftSP« N £ «fclrt&JIKB*3K Sau3AI CD 

7*5 >fv- 5'{B!l©^ / 3'j»J©^ 
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PSAFA PSAFA «fc S£fifc*B*t®0$lii Flc t R 

/«flWfi£IB?!|fl!>«l« F2c £M 
PSARA PSARA £ J; S GOMmmoW* Elc R t 

/PSAFA fc «fc «^J«ffilMI®«W R2c fcffljjt 
PSAF3 «fti&£fi7jCDfe4l F2c CD S'tiNzm&t S F3c fcffiM 

PSAR3 PSAFA tC «fc 3&JM4M®*HI R2c © ffRfcRftt" 5 R3c Cffl 

M 

KJfcMSa^ ( 2 5 //L #) 
20mM Tris-HCl pH8.8 
4mMMgS0 4 
0.4mM dNTPs 
lOmM KC1 
lOmM (NH 4 ) 2 S0 4 
0.1%TritonX-100 
0.8M betaine 
5mM DTT 

1600nM PSAFA & PSARA -f V — 
200nM PSAF3 & PSAR3 7*^ 
8UBstDNA#tM^ — M 
100U ReverTra Ace (TOYOBO, B 
£RNA 

±T©jS#fct*±-e$B£Ufco *3mfc£trVCtt mRNA ( 1 *f|) * target 
h UT H 5©TsiD«l4tC <fc o T 1 #11 £ 1 S lUfct^gT?* -5 . EJfcfc*. 65°C 
T*45#P^7t\ 85°C, 5#T% S^*^±^*fc e SJSSHT^x 5^L©Si6« 
* 2%r#D-X £&oTgmr*l& U SYBR Green I -CjfctH Ufco 
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Slzmto #l/->Bu VXT<DVy7MzMfo\sX\<^< 





Bst 


RT 


LNCaP,$| 


1 


— 


+ 


0 


2 




4- 


10 


3 


+ 




0 


4 


+ 




10 


5 


+ 


+ 


0 


6 


+ 


+ 


1 


7 


+ 


+ 


10 



8 V — >6(DKfomi ,uL#£Sau3Al7f#Htb;fc-&<D 

9 l/->7©SMl//L^*Sau3AI"e^ftlbfe%© 

10 lOObp ^ ^-(New England Biolabs) 
Bst DNA ^'J^7 ReverTra AceCD^^•ftl^-^>?) ^ ^V^^. 
btlftfrifc (1/->1~4) 0 i^CilMTT'tts LNCaP ^^feCD RNA tP 

fr&tzt, mmmm&mmztitc (b->5~7) 0 100 Tima K562 iewc i 

i@©mCaP^^O)«IttJRNAT-^l^mRr^-e^ofe (l^->6)o J|Mfig«9ttv 
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&&£ftZo z<ot£s m&?v 4^-<»? --)\,**it%t)\>-7<mm: 
wnttftH^bft^^^MfeftT-caff-r*. 

tt#ltBf$-e * *c i:tt$»fc«lWTf § SoC©#ifc£*ijffi bt snps 
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X*&W&mMtZ®'&lz^ Bca DNA ^U^5— VO&^teMfe'W&mm&t 

mmmm<D dna * dna * u * ^-**iw«f s c 1 1 

W i: «fc o T#r fc ft ft * d: * ft c tt ft < N ' 

... . . y 

iEft«HttftMftmtc«Pttrs«f«;ftiui««ft'r2. 
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£s zvmmF l#F 1 cC7--;i/nufct:J:or, &g2*J&£#nrifc& 

mm f 2 c ^^tf^-r^jfM-r s £ £ mm^t Sli 

b) Fl cfcT~-;i/b*:F lcD3'^S#^^i:trffl^^&fT"5x 

s 

c) »2c fcffiattt&saifrfc a s f 2 z 3* **ifc:«r * u 3 * >? v** 

d) I«c) T*^^n^^^^h^ofeffiM0(3^Ht5^©^ 
3g i: UT8iK8l*B*t8l£$E/fc S * U * 5 — & £ J: 5 ffl 

2. Xid) fcfct^Tx £j*&jS#SH*R 1 c £ 3 3 #T £ S IrI 

-m±® y%.i%ttz&&-rzM®R it-^^r i#r i c(cm-;n-sch 

3. 'i>fc< fcfeWT©2oOH«X2*Jj;tl c X 1 c4:tf*J«*n^ X2<D5'<HiJ 
CXI c*«3l|g^nfe*U^7^l/^K. 

X 2 :.M£D«lffi^«^o|ftS®i£A®mx 2 c(3$Ml$&iI^iE?y£# 

x i c :ftfenmmm*tt-o&mz&ttz>m®x 2 c<d 5>w&tiLWtzft# 
x 1 ctnntotmbmmmzft'om® 
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i) mmx2&mw,F2T!$>r), ®wlx i c^if i cz-$>%m%m3tzm 

rJ** l^?- K©F 2 U l^£ftMl$&i£^i2*!j£J# 

■omi commit 

iii)xa ii)-e^^tl*:S 1 ^^©ffiltCD^^^^f^^qr^^ 

fc-rsxn, 

5. ig iii)®^^f^^qr^^-r^^^R 2 c^D, frox& iv)ic 
^ttS^y^^U^K^ 1)^X2 c^*m^R 2 cT'&Ds 1 c# 

mmtz#vzxn iv)z&m&&tLtzmm,cDmzy m\z.T--m%?t>* 

M&ifis n h U >i> x > S/-©T7f*OM«tc* Sit 6 tE«0.Jffi o 

2c/R2) ^ (Flc/Fl iJcttfR 1 c/Rl) 
8. S§^t&S&g£#RNAT-&Ds XH ii)fc*&3ffimM*tti|E?Mt* 
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c) mmjv-yo)ot> ¥*mii£tiLWtzft-7ft£ffim$}-&Mmmm%: 3* 
1 3 . mmm&mmmco^rxmmmmmm^mm^n *>®mm 1 

9 £i3^tf)#i£o 

1 4 . HimftHflM^^ -f >T-ft SfflfrK 1 3 fcffi«©#iS. 
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1 9 . mm<o&mffl&&TxmMm 9-15 fcgeifrD^rftfr©iifi#$&*fr 

-rsawas 1 6 {-iB^cD^^o 

20. ti#j® 1 6tfB«©tftm^cj;oT^^@B^©^^m-rs^ 

<D&$Lm*cV ho 

*5McDMF 2 c $X 2 c U F 2 c © 5'it{iiItS F 1 c 

zxict <r 3 tziBtt©:* y 3* t v k 

ii)i)©^- y zf^ * k*-^ Fzr^j v-tisx&mgtitzmmm£&vz& 

iv)MB^®ffiM0i£j&^&ftfcl£? £ DNA y * 7— fef, 

tSRl c£Xl cfc-TSIg^Jl3fc:lB«02j-y J^^U^^KT*^^ 
Jg2 lfcfi«©*y K 
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2 4. H^Jg2 1-2 3iztm<D^?hfr<0*y hfc>HfcttiniW 
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mi 
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2/18 

02 
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3/1 8 

^3 
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me 
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7/1 8 

6001 QOGCOCfiflTA CQCAAflDCQC CTCTCOXGC GOGTTCGOO& ATTCATTAAT GGAGCTGGGfi. 

6061 CGAGAGOTTT CCCGPCTGGk AAGCX3GGCAS TGAflCGCAAC GCAATTAATG TCAGTTAGCT 

M13?3 M13F2 

6121 CACTCATTAG GCPCOCCPGG CTTEACACTT TA3OTTCCG GCTCGTATGT TGTCTQGAAT 

6181 TCTGAGOSGA TAACBATTTC AOOK3GAAA CAGCTATCAC CATCATTACG AATTCGAGCT 
^ M13Flc 

6241 03STAC0 ^ GGATOCTCTA GAGTCGAOCT GCAGQCATQC AAGCTTCGCA CTOGCOGTOS 

M13Rlc ^ 

6301 TTTTACAACG TOGTGACTOG GAAAAOCCTG GCGTOAOCCA ACTTAATOSC CTT3CA3CAC 

M 13R2 M 13R3 

6361 ATCOXCTTT CGCCAGCTCG CX5TAA32AGCG TffiGASGOCCG CACCmTCGC CCTTCOCAAC 

6421 ASTTQCQCAG OCTGAATS3C GAATOGCX3CT TTQ0CTG3TT im33CACCA GAAGCGGTGC 

6481 OGGAAAGCTG GCTGGAGTCC GATCTTCCTG flGGCCGATAC GGTCGTCGTC CCCTCAAACT 



6541 G3C3GAT3CA OQE3TTACGAT • GC590OCATC7P ACAOCAflGGT AAOCTA.TOCC ATTACGGTGA 
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12 3 4 



WO 00/28082 



PCT/JP99/062.I3 



1 0 



10/18 



0 0.5 1 2M 
-21 N -21 N -21 N -21 N 
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Ell 1 



1 CTCCTTGACA CCGCCTCTQC TCTGTATCGG GftGGOCTTAG AGTCTGCGGA ACATTGTTCA 

61 OCTCACCATA CA3CACTCAG GCAAGCTATT CTGTGTTGGG GTGAGTTAAT GAATCTCGOC 

HBF3 ^ HB65F2 ^ 

121 ACCTGG3TGG GAAGTAATTT GGAAGACCCA GCATCCftGGG AATTAGTAGT CAGCTATGTC 

HB65Flc 

. . ^ 

181 AATGTTAA.TA TGGBOCTAAA AATCAGACAA. CHATTGTGGT TTCACATTTC CTQCCTTACT 

HB65R1c 

241 TTTGGAAGAG AAACTCTTTT GGAGTATTTG GTATCTTTTG GAGTGTGGAT TCGCACTCCT 

301 CCCQCTTRCA GPCCFCCPP3K TGCOXTATC TTATCAACAC TTCCGGAAAC TACTGTTGTT 

^ HB65R2 ^ | HBR3 

361 AGACGAOGAG GCAGGTCCCC 1W3AAGAAGA ACTOCCTCGC CTCGCAGACG AAQGTCTCAA 

421 TCG0CGO3TC 
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1 2 
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1 3 



23kbp 

9.4kbp 
6. 6kbp 

4. 4kbp 
2. 3 &2. Okbp 
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Ell 4 




1 2 3 4 5 6 7 8 9 10 
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mi 5 



6001 GCGCCCAATA CGCAAACCGC CTCTCCCCGC GCGTTGGCCG ATTCATTAAT GCAGCTGGCA 

6061 CGACAGGTTT CCCGACTGGA AAGCGGGCAG TGAGCGCAAC GCAATTAATG TGAGTTAGCT 

M1 3F3 ^ M13F2 d4 

6121 CACTCATTAG GCACCCCAGG CTTTACACTT TATGCTTCCG GCTCGTATGT TGTGTGGAAT 



6181 TGTGAGCGGA TAACAATTTC ACACAGGAAA CAGCTATGAC CATGATTACG AATTCGAGCT 
^ M13F1cd4 

6241 CGGTACCCGG GGATCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCA CTGGCCGTCG 

M13Rlcd4 h 

6301 TTTTACAACG TCGTGACTGG GAAAACCCTG GCGTTACCCA ACTTAATCGC CTTGCAGCAC 

4 M13R204 M13R3 

6361 ATCCCCCTTT CGCCAGCTGG CGTAATAGCG AAGAGGCCCG CACCGATCGC CCTTCCCAAC 

6421 AGTTGCGCAG CCTGAATGGC GAATGGCGCT TTGCCTGGTT TCCGGCACCA GAAGCGGTGC 

6481 CGGAAAGCTG GCTGGAGTGC GATCTTCCTG AGGCCGATAC GGTCGTCGTC GCCTCAAACT 

6541 GGCAGATGCA CGGTTACGAT. GCGCCCATCT ACACCAACGT AACCTATCCC ATTACGGTCA 



I 
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68 °C 



68.5 °C 



FA primer 



FAd4 



FAMd4 



M N WTMT 



M N WTMT 
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mi 7 

1 ATTCCGCCGG AGAGCTGTGT CACCATGTGG GTCCCGGTTG TCTTCCTCAC CCTGTCCGTG 

61 ACGTGGATTG GTGCTGGACC CCTCATCCTG TCTGGGATTG TGGGAGGCTG GGAGTGCGAG 

PSAF3 PSAF2 
121 AAGCATTCCC AACCCTGGCA GG TGCTTGTG GCCTCTCGTG GCAGGGCAGT CTGCGGCGGT 

PSAFIc 

181 GTTCTGGTGC ACCCCCAGTG GGTCCTCAG A GCTGCCCACT GCATCAGGAA CA AAAGCGTG 

241 ATC TTGCTGG GTCGGCACAG CCTGTTTCAT CCTGAAGACA CAGGCCAGGT ATTTCAGGTC 
S3"3AI PSAR1C 1 PSAR2 

301 AGCCACAGCT TCCCACACCC GCTCTACGAT ATGAGCCTCC TGAAGAATCG ATTCCTCAGG 
PSAR3 

361 CCAGGTGATG ACTCCAGCCA CGACCTCATG CTGCTCCGCC TGTCAGAGCC TGCCGAGCTC 
421 ACGGATGCTG TGAAGGTCAT GGACCTGCCC ACCCAGGAGC CAGCACTGGG GACCACCTGC 
481 TACGCCTCAG GCTGGGGCAG CATTGAACCA GAGGAGT 
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(Hi 8 



123 456 78 9 10 
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SEQUENCE LISTING 

<110> Eiken Kagaku Kabushiki Kaisha 

<120> Method for Synthesizing The Nucleic Acid. 

<130> E2-O01PCT 

<140> 
<141> 

<150> JP -1998-317476 
<151> 1998-11-09 

<160> 29 

<170> Patentln Ver. 2.0 

<210> i 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequense 

<400> 1 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg at 52 

<210> 2 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
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synthesized primer sequense 
<400> 2 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta c 51 

<210> 3 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.-Artificially 
synthesized primer sequense 

<400> 3 

actttatgct tccggctcgt a 21 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequense 

<400> 4 

gttgggaagg gcgatcg 17 

<210> 5 
<211> 600 
<212> DNA 

<213> Bacteriophage M13mpl8 
<400> 5 

gcgcccaata cgcaaaccgc ctctccccgc gcgttggccg attcattaat gcagctggca 60 
cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg tgagttagct 120 
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cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtatgt tgtgtggaat 180 
tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg aattcgagct 240 
cggtacccgg ggatcctcta gagtcgacct gcaggcatgc aagcttggca ctggccgtcg 300 
ttttacaacg tcgtgactgg gaaaaccctg gcgttaccca acttaatcgc cttgcagcac 360 
atcccccttt cgccagctgg cgtaatagcg aagaggcccg caccgatcgc ccttcccaac 420 
agttgcgcag cctgaatggc gaatggcgct ttgcctggtt tccggcacca gaagcggtgc 480 
cggaaagctg gctggagtgc gatcttcctg aggccgatac ggtcgtcgtc ccctcaaact 540 
ggcagatgca cggttacgat gcgcccatct acaccaacgt aacctatccc attacggtca 600 

<210> 6 
<211> 63 
<212> DNA 

<213> Artificial Sequence 

<220> ./\ 
<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 6 

ctcttccaaa agtaaggcag gaaatgtgaa accagatcgt aatttggaag acccagcatc 60 
cag 63 

<210> 7 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
synthesized primer sequence 

<400> 7 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgt 43 

<210> 8 
<211> 16 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 8 

gccacetggg tgggaa 16 

<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence :Artificially 
synthesized primer sequence 

<400> 9 

ggcgagggag ttcttcttct ag 22 

<210> 10 
<211> 430 
<212> DNA 

<213> Hepatitis B virus 



<400> 10 

ctccttgaca ccgcctctgc tctgtatcgg 
cctcaccata cagcactcag gcaagctatt 
acctgggtgg gaagtaattt ggaagaccca 
aatgttaata tgggcctaaa aatcagacaa 
tttggaagag aaactgtttt ggagtatttg 
cccgcttaca gaccaccaaa tgcccctatc 
agacgacgag gcaggtcccc tagaagaaga 
tcgccgcgtc 



gaggccttag agtctccgga acattgttca 60 
ctgtgttggg gtgagttaat gaatctggcc 120 
gcatccaggg aattagtagt cagctatgtc 180 
ctattgtggt ttcacatttc ctgccttact 240 
gtatcttttg gagtgtggat tcgcactcct 300 
ttatcaacac ttccggaaac tactgttgtt 360 
actccctcgc ctcgcagacg aaggtctcaa 420 

430 



<210> 11 
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<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-Artificially 
synthesized sequence 

<400> 11 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag teg 293 

<210> 12 
<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 12 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gegtaatage gaagaggece gcacaaaaag ggttttccca gtcacgacgt tgt 293 

<210> 13 
<211> 459 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence Artificial ly 
synthesized sequence 

<400> 13 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gCcgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgt 459 

<210> 14 
<211> 458 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 14 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
ccacacaaca aaaagtaccc ggggatcctc tagagtcg 458 

<210> 15 
<211> 790 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized sequence 

<400> 15 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgta aaacgacggc cagtgccaag 480 
cttgcatgcc tgcaggtcga ctctagagga tccccgggta ctttttgttg tgtggaattg 540 
tgagcggata acaatttcac acaggaaaca gctatgacca tgattacgaa ttcgagctcg 600 
gtacccgggg atcctctaga gtcgacctgc aggcatgcaa gcttggcact ggccgtcgtt 660 
ttacaacgtc gtgactggga aaaccctggc gttacccaac ttaatcgcct tgcagcacat 720 
ccccctttcg ccagctggcg taatagcgaa gaggcccgca caaaaagggt tttcccagtc 780 
acgacgttgt 7go 

<210> 16 
<211> 789 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .'Artificially 
synthesized sequence 

<400> 16 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
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ccacacaaca aaaagtaccc ggggatcctc tagagtcgac ctgcaggcat gcaagcttgg 480 
cactggccgt cgttttacaa cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg 540 
ctattacgcc agctggcgaa agggggatgt gctgcaaggc gattaagttg ggtaacgcca 600 
gggttttccc agtcacgacg ttgtaaaacg acggccagtg ccaagcttgc atgcctgcag 660 
gtcgactcta gaggatcccc gggtaccgag ctcgaattcg taatcatggt catagctgtt 720 
tcctgtgtga aattgttatc cgctcacaat tccacacaac aaaaagtacc cggggatcct 780 
ctagagtcg 789 

<210> 17 
<211> 310 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 17 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag 310 

<210> 18 
<211> 465 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized sequence 

<400> 18 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
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cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 360 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 420 
agacgacgag gcaggtcccg atcagcggga ggagtgcgaa tccac 465 

<210> 19 
<211> 20 
<212> DNA 
<213> M13mpl8 



<210: 

> 20 

* DNA <212 



> 19 <400: 
ggatcc tctagagtcg 20 ccggj 

> 20 

<211: 

<212: 

> M13mpl8 mutant 

> 20 <400: 
jgatcc tctagagtca 20 ccggj 

* 21 <210: 

> 48 <21l: 

> DNA <212; 

> Artificial Sequence <2J3; 

<220J 

> Description of Artificial SequencerArtificially <223; 
synthesized primer sequence 

21 <400> 
ctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 48 cgact 



22 
48 



<210> 
<211> 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-Artificially 
synthesized primer sequence 

<400> 22 

tgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 

<210> 23 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 23 

cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg ctattac 

<210> 24 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 24 

actttatgct tccggctcgt a 

<6W> £D 

<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 

<400> 25 

gttgggaagg gcgatcg 

<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 26 

tgttcctgat gcagtgggca gctttagtct gcggcggtgt tctg 

<210> 27 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 



<400> 27 

tgctgggtcg gcacagcctg aagctgacct gaaatacctg gcctg 45 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Artificially 
synthesized primer sequence 

<400> 28 

tgcttgtggc ctctcgtg 18 

<210> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence rArtificially 
synthesized primer sequence 



<400> 29 

gggtgtggga agctgtg 
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